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Description 

FIELD OF THE INVENTION 

5 [0001] Tilis invention is related to the manufacture of Iron casting and, specifically, It refers to a molding sand for 
casting, suitable for manufacturing cores and chill molds, incorporating hollow microspheres of aluminum silicate. 

BACKGROUND OF THE INVENTION 

10 [0002] The iron casting obtained by using cores manufactured with molding sand, generally have a series of defects 
in their shape, such that it is necessary to subject them to machining to obtain a dimenslonally correct piece. These 
defects are produced due to the heating the core suffers due to the effect of the molten metal poured over it, provoking 
its expansion and hence, the appearance of fissures on its surface. The molten metal penetrates these fissures, hence 
forming a kind of partition wall or lamlnas on the surface of the piece obtained. This undesired effect is known "veining" 

15 or "rat's tail". 

[0003] At present, the cores are manufactured using molding sands and gas- or heat-cured resins, or self-curing 
resins, together with additives destined to improve the characteristics of the piece obtained. 
[0004] To prevent the formation of "veining", a series of techniques are known and used, such as: 

20 . The use of iron oxide as an additive. 

[0005] The iron oxides used as additives, are destined to minimize the problems created by the expansion of the 
silica contained in the sands, being used for such a purpose red, black, yellow Iron oxides or iron oxide from Sierra 
Leone, which are incorporated to the mixture in percentages varying from 1 to 3%. These oxides act as a factor for 
25 the fomriation of feyalite, such that the "veining" is minimized during the formation of the fissure. Nevertheless, this 
technique besides not eliminating "veining" in some cases, has as a disadvantage that the iron oxide reduces the 
mechanical resistance of the core and moreover the formation of feyalite increases the tendency to penetration, causing 
the external surface of the piece obtained to present Irregularities, which should be treated later. 

30 . Use of wood flours and coal powder. 

[0006] According to this technique, wood flour or coal powders are added In proportions varying from 1 to 3%. These 
flours burn during melting, hence leaving free gaps distributed throughout the volume of the core, permitting that the 
expansion of the silica Is produced In these gaps without the need to Increase the external size, hence avoiding the 
35 appearance of fissures provoking "veining". The main disadvantage of this technique is that when the flours burn, a 
large amount of gas is produced which, on circulating, may result in dimensional problems in the pieces obtained. 
Likewise, with this type of additive, a reduction in the mechanical resistance of the cores is produced. 

- Use of titanium oxide as an additive 

40 

[0007] This new technique described in the US Patent Number 4.735.973, is based on the use of titanium oxide 
additives, the additive being present at percentages varying between 0.5 and 5% of the total amount of sand and said 
additive containing between 15 and 95% titanium oxide. With this technique, thermal expansion is reduced, preventing, 
as a result "veining", maintaining the mechanical resistance of the cores and not producing an increase in gas produc- 
es tion. The disadvantage of this technique lies in the fact that the cores obtained possesses a certain tendency to pen- 
etration, it being necessary to apply paints or other treatments on the surface of the cores obtained before proceeding 
to melting the piece. 

- Use of natural sands of low expansion 

50 

[0008] This new technique uses for the formation of the core, special sands of the rounded of sub-angular silica type, 
chromlte sands, zirconium sands and olivine sands, which, due to their different degrees of thermal expansion, result 
in the reduction of "veining", and even to its total elimination. The basic disadvantage of this technique is the high cost 
of this type of sand, with the consequent increase in the cost to obtain the cores. 

55 

- Use of electrofused sands of low expansion 

[0009] According to this technique, the silica sand normally used for the manufacture of cores is melted in electric 



2 



EP 0 891 954 B1 

ovens, until obtaining a kind of paste without expansion capacity. Then, the paste obtained is ground until obtaining a 
sand powder which is mixed approxinnately at 50% with silica sand. In this way, the expansion of the core Is avoided, 
since the powder obtained from the silica paste does not have a capacity for expansion and hence, neither produces 
fissures nor the corresponding veinlng. The basic disadvantage of this technique is the greater complexity of the pro- 
5 duction process, which makes the final cost to obtain the cores more expensive. 

[0010] As may be appreciated, the techniques nomnally used to prevent the formation of "veinlng" consist either in 
the use of additives (iron oxide, titanium oxide, wood flours and coal powder) or in the use of special sands (natural 
sands of low expansion or electrofused sands of low expansion). 

[0011] Now it has been found that it is possible to improve the quality of the iron casting by using cores or molds 
10 manufactured with molding sands incorporating hollow microspheres of aluminum silicate. 

[0012] As a result, a purpose of this invention comprises a molding sand for casting which incorporates hollow mi- 
crospheres of aluminum silicate. 

[001 3] An additional purpose of this invention comprises a process to manufacture cores or chill molds Including the 
use of the molding sand Indicated above. The resulting cores and molds also comprise a purpose of this invention. 
15 [0014] Another additional purpose of this Invention comprises a process to manufacture iron casting including the 
use of the cores or molds mentioned above. The resulting iron casting also comprises a purpose of this Invention. 
[0015] Compositions suitable for manufacturing moulds for metal castings comprising aluminium silicate micro- 
spheres are known from WO-A-94/23865. 

20 SUMMARY OF THE INVENTION 

[0016] The invention provides a molding sand for casting which incorporates hollow microspheres of aluminum sil- 
icate in an amount between 1 and 30% by weight with respect to the total amount of molding sand. 
[0017] The composition is specified in claim 1 . 
25 [0018] The molding sand, purpose of this invention, is suitable to manufacture cores and chill molds which, in turn, 
may be used in the manufacture of iron casting. 

[001 9] The use of hollow microspheres of aluminum silicate prevents the appearance of fissures during core expan- 
sion, but without increasing gas production and maintaining the mechanical properties of the core obtained. During 
melting of the piece, the expansion of the silica in the molding sand does not cause an increase of the core, but the 
30 expansion is absorbed by the internal spaces of the hollow microspheres, by which the appearance of fissures on the 
. core surface Is totally prevented and, as a result, "veinlng". 

[0020] With the molding sand of the invention, cores or molds are obtained of lesser density, by which gas production 
is reduced, but without decreasing its mechanical resistance. Likewise, the penetration of the piece obtained is reduced, 
due to the fact that the hollow microspheres of aluminum silicate cover the interstitial spaces of the core producing an 

35 effect similar to that of paint, improving the surface of the piece obtained. Therefore, the quality of the resulting iron 
casting is improved due to the reduction of the defects caused by core expansion and gas production. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 [0021] 

Figure 1 shows a bar diagram in which the "veining" effect is seen for different techniques of core shaping, position 
04 corresponding to the technique based on the use of a molding sand of the invention containing 1 0% by weight, 
of hollow microspheres of aluminum silicate. 

45 

Figure 2 shows a bar diagram in which the mechanical resistance obtained is seen according to the different 
techniques of core manufacture, the position 04 corresponding to the technique based on the use of a molding 
sand of the invention containing 10% by weight of hollow microspheres of aluminum silicate. 

50 Figure 3 shows a bar diagram in which the density of the cores obtained is shown, according to the different 

manufacturing techniques. 

Figure 4 shows a comparative diagram of "veinlng" and penetration obtained with molding sands containing hollow 
microspheres of aluminum silicate (invention) and molding sands containing titanium oxide according the US patent 
55 4.735.973. 

Figure 5 shows a bar diagram in which the tensile strength of cores obtained with molding sands of this invention 
Is shown, containing different percentages of hollow microspheres of aluminum silicate, the curves corresponding 



3 



t 



EP 0 891 954 B1 



to the tensile strength at the exit of the box, after 24 hours and with a relative humidity of 1 00% being represented. 



DETAILED DESCRIPTION OF THE INVENTION 



5 [0022] The invention provides a molding sand for casting Incorporating hollow microspheres of aluminum silicate at 
an amount between 1 and 30% by weight with respect to the total amount of sand, preferably between 5 and 25% and 
more preferably, between 1 0 and 20%, by weight. 

[0023] Preliminary tests intended to prevent the formation of "veining" on the iron casting surface showed the pos- 
sibility of using hollow microspheres of aluminum silicate as an additive for molding sands destined to manufacture 
10 cores and chill molds. 

[0024] Further tests permitted the verification that good results are obtained when the hollow microspheres of alu- 
minum silicate used have an aluminum content between 20 and 35% by weight, based on the weight of the hollow 
microspheres of aluminum silicate. 

[0025] For their use in this invention, all kinds of hollow microspheres of aluminum silicate may be used, preferably 
IS those satisfying the aforementioned characteristics, such as those marketed by the PQ Corporation under the trade 
mark Extendospheres, and those marketed by Microflne Minerals Limited under the trade mark Metaspheres 50. In 
Table 1 , the main characteristics of the different microspheres used in the tests carried out are Indicated. 
[0026] Contrary to that expected, it was surprising to verify that the hollow microspheres of aluminum silicate of the 
best quality, understanding as such those microspheres with a relatively high aluminum content, typically between 35 
20 and 45% by weight, give worse results than when hollow microspheres of aluminum silicate of less quality are used, 
that is, with an aluminum content less than 35% by weight. 

[0027^ The tests performed with different hollow microspheres of aluminum silicate, incorporated at different propor- 
tions to the molding sand have shown that, surprisingly, the microspheres with a low content in aluminum (25-33%) 
give, in general, the best results regarding "veining" and penetration, in turn maintaining the mechanical properties of 
25 the core obtained, moreover observing that an increase in the percentage of aluminum in the microspheres does not 
imply an improvement in the results of said effects ("veining" and penetration), but, on occasions, the opposite occurs 
[see Table 5, (Example 5)]. 

[0028] Moreover, the studies perfomned showed that the best results regarding veining and penetration do not only 
depend on the aluminum content, but other factors also have an influence, such as the size of the microspheres and 
30 the thickness of their walls. Particularly, It has been observed that hollow microspheres of aluminum silicate are suitable 
having a wall thickness between 3 and 1 0% of the microsphere diameter and a particle size between 1 0 and 350 
micrometers (nm). 

[0029] As may be seen in Table 4 (Example 4), the microspheres giving the best results are those Identified as 
Metaspheres 50 and Extendospheres SG, since they have a crushing strength of 189,37 kg/cm^ (2.700 psi) with an 

35 aluminum content between 25 and 30% by weight, a wall thickness of 5%, with respect to the particle diameter (Ex- 
tendospheres SG) and from 3 to 7% with respect to the diameter of the particle (Metaspheres 50), and an average 
particle size of 150 fxm (Extendospheres SG) and between 10 and 250 p.m (Metaspheres 50). 
[0030] The molding sand of the invention may also contain other conventional components, like casting aggregates, 
binders and other optional components used in this sector of the technique. 

40 [0031] The invention also provides a process to manufacture a core or chill mold by means of a cold process com- 
prising: 

(A) Introducing the molding sand, purpose of this invention, into a mold to form a core or non-cured mold; 

45 (B) placing said core or non-cured mold of stage (A) into contact with a gaseous cured catalyst; 

(C) permitting said core or non-cured mold resulting from stage B) to cure until said core or mold may be handled; 
and 

50 (D) separating said core or mold from the mold. 

[0032] In another embodiment, the invention also provides a process to manufacture iron casting comprising: 

(A) inserting the core or mold manufactured from the molding sand, purpose of this invention, in a casting device; 

55 

(B) pouring the metal, in a liquid state, in said casting device; 

(C) letting the metal poured into the casting device cool and solidify; and 
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(D) separating the molten metal piece from the casting device. 



[0033] The following examples serve to illustrate the invention. In Table 1, the main characteristics of the hollow 
microspheres of aluminum silicate used in the execution of these examples are shown. 
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EXAMPLE 1 

Study of the use of hollow microspheres of aluminum silicate as an additive for molding sands 

[0034] To assess the possible use of hollow microspheres of aluminum silicate as an additive for molding sands, 
destined to manufacture casting cores, on the one hand some cores were f omned using different resins and conventional 
additives, and on the other hand, other cores from a molding sand, to which hollow microspheres of aluminum silicate 
had been added, then studying "veining" and the tensile strength of the cores obtained. The techniques used to man- 
ufacture the different cores were conventional for each case. 

[0035] The distinctive components for the different mixtures used to manufacture the cores, are summarized below 
(Table 2). In all the cases, 2% resin was used. The catalyst used in preparation 02 and 03 was SO2 (gas) whilst in the 
remaining preparations, the catalyst used was gaseous methylethylamine (DI\^EA). 

Table 2 



Starting mixtures 


Preparation 


Resin 


Molding sand 


01 


Phenolic urethane 


Silica sand (*) 


02 


Epoxy acrylic 


Silica sand {*) 


03 


Acrylic 


Silica sand (*) 


04 


Phenolic urethane 


Silica sand (*) + 10% hollow microspheres of aluminum silicate (invention) 


05 


Phenolic urethane 


Recovered furanic sand 


06 


Phenolic urethane 


70/30 silica sand (*)/Chromite 


07 


Phenolic urethane 


50/50 silica sand (*)/Chromite 


08 


Phenolic urethane 


Silica sand (*) + 2% BR-022 


09 


Phenolic urethane 


Silica sand (*) + 2% coal 


10 


Phenolic urethane 


seggar clay 


11 


Phenolic urethane 


50/50 etectrofused silica 


12 


Phenolic urethane 


treated olivine 


13 


Phenolic urethane 


Thermally recovered sand 


14 


Phenolic urethane 


Silica sand {*) 4- 10% Veinseal 14000 



15 



20 



25 



30 



35 



40 



45 



50 



55 



{*): silica sand AFA^rSO rounded type. %SI>97% 

[0036] Once the piece was prepared, the results were studied giving the value " 1 0" to the maximum value of "veining" 
and a value "0" to the minimum value of "veining". Besides "veining'V tensile strength was evaluated. 
[0037] In Figures 1 and 2, bar diagrams are shown indicating the "veining" effect and tensile strength of the cores 
obtained, in the position 04, the properties obtained with the core obtained from molding sand containing microspheres 
of aluminum silicate at a percentage of 1 0% are shown, it being possible to observe the total absence of the "veining" 
effect and some good tensile strength properties. 

EXAMPLE 2 

Density of different cores 

[0038] The density of different cores obtained according to different manufacturing techniques has been determined 
including, for comparative purposes, a core manufactured from a molding sand containing hollow microspheres of 
aluminum silicate, purpose of this invention. The cores, whose density has been evaluated were prepared using the 
sands and additives listed below: 

[1]: Additives of titanium oxide [US 4.735.973] (Veinseal). 
[2]: IHoliow microspheres of aluminum silicate (Invention). 
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[3]: Rounded silica. 

[4]: Sub-angular silica. 

[5]: 70/30 Rounded slllca/chronnite. 

[6]: 90/10 Silica/Additive of titanium oxide [US 4.735.973] (Veinseal). 
5 [7]: 90/1 0 Silica/Hollow microspheres of aluminum silicate (Invention). 

[0039] The results obtained are shown in Figure 3, where it may be appreciated that the cores manufactured from 

molding sands containing hollow microspheres of aluminum silicate, have a very reduced density with respect to that 
of the other cores, a density permitting the reduction of gas production and penetration In the piece obtained. 

10 

EXAMPLE 3 

Comparative example 

15 [0040] Some cores were prepared as from some molding sands containing different amounts (0, 5%, 10% y 20%) 
of an additive selected between: 

(i) hollow microspheres of aluminum silicate, and 

20 (ii) additives of titanium oxide according to the North American Patent US 4.735.973 (Veinseal), and the effect of 

the same, both on "veining" and penetration has been evaluated. 

[0041] The cores were prepared by mixing the sand (C-55) with 0.5%, 10% or 20% by weight of the additive in 
question and to the resulting mixtures, the suitable resins were added, formed and cured. 

25 [0042] Once the different pieces were prepared, the results were evaluated, giving the value "10" to the maximum 
level of "veining" and penetration and the value "0" to the minimum level of "veining" and penetration. To determine 
the penetration of the metal in the mold, the test "Penetration 2x2 test casting" [AFS Transactions] was used, in which 
the cavities of the core in the test mold were visually examined for the existence of metal penetration. 
[0043] The results obtained are shown in Figure 4, where it Is clearly seen that the "veining" in both techniques is 

30 very similar and is gradually reduced until it disappears when the percentage of additive gradually increases until 
reaching 10%. However, the' penetration using additives of titanium oxide increases as the percentage of additive 
increases, whilst when using hollow microspheres of aluminum silicate as an additive, the penetration remains constant 
and at a very reduced level. 

35 EXAMPLE 4 

Preparation of cores using hollow microspheres of aluminum silicate as an additive 

[0044] Some cores were prepared (crushing trials) consisting of molding sand, to which different amounts (0.5%, 
40 10% and 20%) of hollow microspheres of aluminum silicate had been added, and the incidence thereof on the tensile 
strength of the cores obtained was evaluated. 

[0045] The test pieces were prepared by mixing the sand (C-55) with 0.5%, 1 0% or 20% by weight of some hollow 
microspheres of aluminum silicate and to the resulting mixture, the appropriate resin mixture was added. With the 
mixture obtained, the crushing trials were prepared which were cured with the suitable gas. 
45 [0046] The results obtained are collected In Figure 5, where the tensile strength of the cores obtained with different 
percentages of the additive, purpose of the invention, are shown, representing the curves corresponding to the tensile 
strength at the exit of the box, after 24 hours and with a relative humidity of 100%. 

[0047] By means of a process similar to the above, some cores were prepared as from the molding sands indicated 
in Table 3, obtained by mixing the sand (C-55) with 0.5%, 1 0% or 20% by weight of hollow microspheres of aluminum 
50 silicate. In all cases, 1% Isocure® 325 (Ashland) resin and 1% Isocure® 625 (Ashland) resin, and DMEA as a catalyst 
were used. 



Table 3 



Molding sands 


Composition 


C-55 sand (% by weight) 


Additive (% by weight) 


1 


100 


0 
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Table 3 (continued) 



5 



Molding sands 


Composition 


C-55 sand (% by weight) 


Additive (% by weight) 


11 


95 


5 


III 


90 


10 


IV 


80 


20 



10 

[0048] The cores obtained were submitted to some abrasion resistance tests (Scratch Hardness, SH) and tensile 
strength tests (Tensile Hardness, TS). The results obtained are shown in Table 4. 



Table 4 



Mechanical resistances 


Resistance 


1 


II 


III 


IV 


composition 


TS 


SH 


TS 


SH 


TS 


SH 


TS 


SH 


2 CO. 302 


68 


94 


56 


93 


54 


92 


44 


90 


1 hour 


76 


95 


72 


94 


74 


96 


60 


92 


24 hours 


88 


98 


95 


97 


98 


97 


85 


96 


1 h. Air and 24 h. 100% humidity 


23 


73 


35 


86 


30 


79 


26 


74 


Test piece weight 


448,9 


425.0 


385,8 


318,8 



[0049] The following examples were made with the purpose of selecting the most suitable hollow microspheres of 
aluminum silicate for their use as an additive in molding sands. 

EXAMPLE 5 

Evaluation of different hollow microspheres of aluminum silicate as an "antl-veining" additive 

[0050] To evaluate the "anti-veining" behavior of different types of microspheres of aluminum silicate, some test 
pieces for crushing tests were prepared, consisting of molding sand to which different amounts of the microspheres 
to be evaluated had been added. 

[0051] The test pieces were prepared by mixing the sand (C-55) with 10% or 20% by weight of the microspheres 
and to the resulting mixture 0.75% Isocure® 325 (Ashland) and 0.75% Isocure® 625 (Ashland) were added. With the 
mixture obtained, some test pieces for crushing were made, gassing them with Isocure® 720 (Ashland). Afterwards, 
they were placed in a mold for their melting with gray iron at 1 ,420°C. 

[0052] Once the piece had been cooled, the results were evaluated, giving the value "10" to the maximum level of 
"veining" and penetration and the value "0" to the minimum level of "veining" and penetration. To determine the pen- 
etration of the metal in the mold, the test "Penetration 2x2 test casting" [AFS Transactions] was used, In which the 
cavities of the core were examined in the test mold to visually examined the existence of metal penetration. 
[0053] The results obtained are shown in Table 5, where it may be appreciated that the best results regarding "veining" 
and penetration (that is, those in which "veining" and penetration was obtained with a value of zero or very near to 
zero) were obtained when using 20% by weight of the hollow microspheres of aluminum silicate with an aluminum 
content between 25 and 33% (Extendospheres SG and Metaspheres .SLG, SL180 and SL150, with an aluminum con- 
tent near to 45% by weight) which gave the worse results in general. 

50 



55 
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EXAMPLE 6 

Evaluation of the mechanical resistance of "anti-veining" additives 

[0054] To evaluate the mechanical resistance of different types of microspheres of aluminum silicate, some tensile 
strength test pieces were prepared, consisting of sand to which different amounts of the microspheres to be evaluated 
had been added. 

[0055] The test pieces were prepared by mixing the sand (C-55) with 10% or 20% by weight of the microspheres 
and to the resulting mixture, 0.75% Isocure® 325 (Ashland) and 0.75% Isocure® 625 (Ashland) were added. The 
catalyst used was DMEA. With the mixture obtained, some tensile strength test pieces were made, which were sub- 
jected to abrasion resistance (SH) and tensile strength (TH) tests. The result obtained are shown in Table 6, where it 
is observed that in spite of the good results obtained in the "veining" and penetration effects, also satisfactory mechan- 
ical resistances were obtained, for the cores prepared from the molding sands of the invention. 
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EXAMPLE 7 

Evaluation of mechanical resistances of different hollow microspheres of aluminum silicate 



5 [0056] To evaluate the mechanical resistance of different hollow microspheres of aluminum silicate at 100%, some 
tensile strength test pieces were prepared, by mixing the microspheres (1 00%) to be evaluated with 3% Isocure® 323 
(Ashland) and 3% Isocure® 623 (Ashland). With the mixtures obtained, some tensile strength test pieces were made 
which were gassed with Isocure® 702 (Ashland). The test pieces obtained were submitted to abrasion resistance (SH) 
and tensile strength (TH) tests. The result obtained are shown in Table 7, where it may be appreciated that the best 

10 results were obtained with Extendospheres XEG microspheres, having an average particle size (1 62 p.m) greater than 
the Extendospheres SG microspheres(130 ^im). 
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Claims 

1. A composition for the manufacture of cores and chill moids which comprises a molding sand, a resin and hollow 
microspheres of aluminum silicate characterized in that said hollow microspheres are present in the composition 

s in an amount between 1 and 30% by weight with respect to the total amount of the sand and said hollow aluminum 

silicate microspheres have an aluminum content between 20 and 35% by weight of the microspheres. 

2. A composition according to claim 1 , wherein said hollow microspheres of aluminum silicate have a wall thicl<ness 
between 3 and 1 0% of the microsphere diameter. 

10 

3. A composition according to claim 1, wherein said hollow microspheres of aluminum silicate have a particle size 
between 10 and 350 ^tm. 

4. A composition according to claim 1 , wherein said hollow microspheres of aluminum silicate are present in the 
IS composition In an amount between 5 and 25% by weight with respect to the total amount of the sand. 

5. A composition according to claim 4, wherein said hollow microspheres of aluminum silicate are present in the 
composition In an amount between 1 0 and 20% by weight with respect to the total amount of the sand. 

20 6. Use of a composition which comprises hollow microspheres of aluminum silicate according to claims 1 to 5 for the 
manufacture of cores or chill molds for iron casting. 

7. A process for the manufacture of a core or chill mold by means of cold process, comprising: 

25 (A) introducing a composition for the manufacture of cores and chill molds according to any of claims 1 to 5, 

in a mold in order to form a core or non -cured mold; 

(B) putting said non cured core or mold from step (A) in contact with a gaseous cured catalyst; 

30 (C) letting said core or non-cured core or mold resulting from step (B) cure until said core or mold may be 

handled; and 

(D) separating said core or mold from the mold. 

35 8. A core or chill mold prepared according to the process of claim 7. 

9. A core or chill mold for metal casting which comprise a composition including hollow microspheres of aluminium 
silicate according to claims 1 to 5. 

40 10. A process to manufacture Iron casting, including: 

(A) inserting a core or chili mold, according to claim 8 and 9 in a casting device; 

(B) pouring the metal in a liquid state, in said casting device; 

45 

(C) letting the metal poured into the casting device cool and solidify; and 

(D) separating the melted metal piece from the casting device. 

50 

Patentanspruche 

1. Eine Zusammensetzung zur Herstellung von Hulsen- und Kuhlformen, die Formsand, ein Harz und hohle Mikro- 
l^ugeln aus Aluminiumsiiikat umfass, dadurch gekennzelchnet, dass besagte hohle Mikrokugein sich in derZu- 
55 sammensetzung in einer Menge zwischen 1 und 30% Gewlcht befinden hinslchtlich der Gesamtmenge an Sand 

und besagte hohle Aluminiumsiiikatkugein etnen Aluminiumgehalt zwischen 20 und 35% Qewicht der Mikrokugein 
haben. 
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2. Eine Zusammensetzung gemass A'nspruch 1 , wobei besagte hohle Mikrokugein aus Aluminiumsillkat eine Wand- 
Starke zwischen 3 und 10% des Mikrokugelndurchmessers aufweisen. 

3. Eine Zusammensetzung gemass Anspruch 1 . wobei besagte liohle Mikrokugein aus Aluminiumsilikat eine Parti- 
kelgrosse zwischen 10 und 350 M.m aufweisen. 

4. Eine Zusammensetzung gemass Anspmch 1 , wobei besagte holile IVIikrokugeIn aus Aluminiumsilikat in der Ver- 
bindung in einer Menge zwischen 5 und 25% Gewicht hinsichtlich der Gesamtmenge an Sand vorhanden sind. 

5. Eine Zusammensetzung gemass Anspruch 4, wobei besagte hohle Mikrokugein aus Aluminiumsilikat in der Ver- 
bindung In einer Menge zwischen 10 und 20% Gewicht hinsichtlich der Gesamtmenge an Sand vorhanden sind. 

6. Anwendung einer Zusammensetzung, die hohle Mikrokugein aus Aluminiumsilikat gemass Anspruch 1 bis 5 um- 
fasst, um IHulsen- Oder Kuhiformen fur Gussstucke herzustellen. 

7. Ein Verfahren zur Herstellung von Huisen- Oder Kuhtfomnen mittels eines Kaltprozesses, der Folgendes umfasst: 

(A) Einfuhrung einer Zusammensetzung fur die l-lerstellung von Huisen- und 

Kuhlfonnen, gemSss eines der Anspruche 1 bis 5 in eine Form, um eine Hulse Oder eine ungehdrtete Form 
zu bilden; 

(B) Die ungehartete Hulse oder Form des Schritts (A) in Kontakt mit dem gasformigen geharteten Katalysator 
bhngen; 

(C) Besagte Hulse oder ungehartete Hulse, die das Ergebnis des Schritts (B) ist, ausharten lassen, bis die 
besagte Hulse oder Form gehandhabt werden kann; und 

(D) Die besagte Hulse oder Fonri von der Form trennen. 

8. Eine Huisen- oder Kuhlfonm hergestellt gemass dem Verfahren des Anspruchs 7. 

9. Eine Huisen- oder Kuhlfomri zum Metallgiessen, das eine Zusammensetzung umfasst. die hohle Mikrokugein aus 
Aluminiumsilikat umfasst, gemass den Anspruchen 1 bis 5. 

10. Ein Verfahren zur Herstellung von Eisenguss, des Folgendes umfasst: 

(A) Einfuhren einer Huisen- oder Kuhlfonn gemass Anspruch 8 oder 9 in eine Gussvorrichtung; 

(B) Das Metal im flussigen Zustand in die besagte Gussvorrichtung giessen; 

(C) Das gegossende Metal in der Gussvorrichtung kuhlen und erharten lassen; und 

(D) Das geschmotzene Metallteil von der Gussvorrichtung trennen. 



Revendications 

1 . Une composition pour la fabrication de noyaux et de moules d coqutlle qui comprend du sable de moulage, une 
resine et des microspheres creuses en silicate d'aluminium caracterisee en ce que lesdites microspheres creuses 
sont presentes dans la composition en une quantite allant de 1 a 30% en poids par rapport a la quantite totale du 
sable et les dites microspheres creuses en silicates d'aluminium ont un contenu en aluminium allant de 20 k 35% 
en poids des microspheres. 

2. Une composition selon la revendication 1 , dans laquelle lesdites microspheres creuses en silicate d'aluminium 
ont une 6patsseur de parol allant de 3 ^ 10% du diametre des microspheres. 

3. Une composition selon la revendication 1 , dans laquelle lesdites microspheres creuses en silicate d'aluminium 
ont une dimension de particule allant de 10 ^ 350 ^m. 
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4. Une composition selon ia revendication 1, dans laquelle lesdites microspheres creuses en silicate d'aluminium 
sent pr^sentes dans la composition en une quantite allant de 5 ^ 25% en polds par rapport a la quantite totale de 
sable. 

5 5. Une composition selon la revendication 4, dans laquelie lesdites microspheres creuses en silicate d'aluminium 
sont pr^sentes dans la composition en une quantite allant de 10 d 20% en poids par rapport k la quantity totale 
de sable. 

6. Utilisation d'une composition qui comprend des microspheres creuses en silicate d'aluminium selon les revendi- 
10 cations 1 ^ 4 pour la fabrication de noyaux ou de moules a coquille pour fonte moulee. 

7. Un proc^dd pour la fabrication d'un noyau ou d'un moule ^ coquille au moyen d'un proc^d^ k froid, consistant ^: 

(a) introduire une composition pour la fabrication de noyaux et de moules a coquille selon Tune quelconque 
15 des revendications 1^5, dans un moule pour former un noyau ou un moule non durci; 

(b) mettre le noyau ou moule non durci de I'dtape (a) en contact avec un catalyseur durci gazeux; 

(c) laisser que ledit noyau ou noyau ou moule non durci provenant de I'^tape (b) durcisse jusqu'd ce que ledit 
noyau ou moule puisse §tre manipul^; et 

(d) sdparer ledit noyau ou moule du moule. 
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8. Un noyau ou moule k coquille prepare selon le procSd4 de la revendication 7. 

9. Un noyau ou moule a coquille pour fonte moulee qui comprend une composition qui inclut des microspheres 
creuses de silicate d'aluminium selon les revendications 1 k 5. 

10. Un procede pour la fabrication de fonte moulee qui consiste a: 



(a) insurer un noyau ou moule h coquille, selon les revendications 8 et 9 dans un dispositif de coulee; 

(b) verser le metal dans un etat liqulde, dans ledit dispositif de coulee; 

30 (c) laisser que le metal vers§ k I'inteheur du dispositif de coulee se refroidisse et se solidifie; et 

(d) s6parer la pi^ce de m^tal fondu du dispositif de coulee. 
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